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International application No. 

PCT/GB 00/00414 


International filing date (day/month/year) 

09/02/2000 


(Earliest) Priority Date (day/month/year) 

09/02/1999 


Applicant 

ISIS INNOVATION LTD. et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 3 sheets. 

|X| It is also accompanied by a copy of each prior art document cited in this report. 



1. Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

j 1 the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

[X] contained in the international application in written form. 

[X] filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readble form. 

I I the statement that the subsequently furnished written sequence listing does not go t>eyond the disclosure in the 
international application as filed has been furnished. 

I I the statement that the information recorded in computer readable form is identical to the written sequence listing has t>een 
furnished 

2. Q Certain claims were found unsearchable (See Box I). 

3. Q ^"'^y Invention Is lacking (see Box II). 

4. With regard to the title, 

fX] the text is approved as submitted by the applicant. 

I I the text has been established by this Authority to read as follows: 



With regard to the abstract, 

[X| the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box 111. The applicant may, 
> — ' within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. 2 



I 1 as suggested by the applicant. Q None of the figures. 

[X] t)ecause the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 
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1. This international preliminary examination report fias been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2- This REPORT consists of a total of 13 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 1 0 sheets. 



3. This report contains indications relating to the following items: 

I S Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



II 
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III 

IV 




V 




VI 


□ 


VII 
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VIII 





Date of submission of the demand 
08/09/2000 


Date of completion of this report 
20.04.2001 


Name and mailing address of the international 
preliminary examining authority; 

European Patent Office 

/flSj D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer ^^^j^r^SS^;;^^ 
Favre. N (C ^ \ 

Telephone No. +49 89 2399 7363 X..^*;^ 



Fomi PCT/1 PEA/409 (cover sheet) (January 1994) 



# 

INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/GBOO/004 1 4 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70, 16 and 70. 1 7)): 
Description, pages: 

1 -34 as originally filed 

Claims, No.: 

1 -41 with telefax of 28/02/2001 

Drawings, sheets: 

1/7-7/7 as originally filed 

Sequence listing part of the description, pages: 

1 -2, as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

H contained in the international application in written form. 

H filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ 



the description, 
the claims, 
the drawings, 



pages: 
Nos.: 



□ 



□ 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
EI claims Nos. 22. 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specif}^: 



H the description, claims or drawings {indicate particular elements beloW) or said claims Nos. 22 are so unclear 
that no meaningful opinion could be formed (specify): 
see separate sheet 

H the claims, or said claims Nos. 22 are so inadequately supported by the description that no meaningful 
opinion could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 



because: 
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□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. H This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 ii 

□ complied with. 

Kl not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

^ all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) Yes: 

No: 

Inventive step (IS) Yes: 

No: 

Industrial applicability (lA) Yes: 

No: 



Claims 1-21,23-41 
Claims 

Claims 1 -3, 7-9, 23-27, 30-32, 36-41 

Claims 4-6, 10-21 , 28, 29, 33-35 

Claims 1-21 and 23-41 
Claims 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 



Form PCT/IPEA/409 (Boxes I-VIH, Sheet 3) (Jufy 1998) 



INTERNATIONAL PRELIMINARY International application No. PCT/G BOO/0041 4 

EXAMINATION REPORT - SEPARATE SHEET 



Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and 
industrial applicability 

Claim 22 refers to a compound identified by the methods of claims 15-21 . In the 
application as filed, there is however no example of any such compound (Rule 5,1 a)(v) 
PCT). Moreover, such a compound is not a product directly produced by the 
screening methods of claims 15-21 , which relate to methods of identification. It is rather 
a product that has been identified using said methods. 

Therefore, claim 22 is not considered to be supported by the description in the sense of 
Article 6 PCT. 

Moreover, the subject-matter of claim 22 is also not considered to be sufficiently 
disclosed in the application as filed for the skilled person to carry them out and thus do 
not meet the requirements of Article 5 PCT as there is no indication whatsoever in the 
application as filed of a compound falling within the scope of this claim. 

According to the above objections, it is not possible to assess claim 22 for novelty and 
inventive step in the sense of Articles 33(2) and 33(3) PCT. 
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Re Item IV 

Lack of unity of invention 

The application as filed lacks unity within the meaning of Rule 13.1 PCT. However, it 
was chosen, according to Rule 68.1 PCT, not to invite the applicant to restrict or to pay 
additional fees. 

The following groups of invention were found in the present application: 

I) Claims 1-3, 7-9, 12-16 (partially), 17,18, 20 (partially), 21 (partially), 23- 
27, 33-35, 36 (partially), 37, 38, 40 (partially) and 41: These claims define 
DNA binding proteins, nucleic acid molecules and methods, all of which 
relate to the a site (-404 - -374) of the TNFa promoter, said a site comprising 
a phenotypically relevant A to G transition polymorphism at position -376. 

II) Claims 4-6, 10, 11, 12-16 (partially), 19, 20 (partially), 21 (partially), 
28-32, 36 (partially), 39 and 40 (partially): These claims define DNA 
binding proteins, nucleic acid molecules and methods, all of which relate to 
the p site (-371 - -352) of the TNFa promoter, said p site beginning 3 
nucleotides downstream of the a site. 

Apart from the fact that the a and p sites are immediately adjacent, there is no 
evidence, neither in the present application nor in the prior art, that both sites are 
functionally linked, for instance for the modulation of the TNFa gene expression. 
Therefore, the above two groups of inventions are not so linked by a special technical 
feature as to form a single general inventive concept (Rule 13.1 PCT). 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statem nt 

1. Document D1 (Gene, 1993, 131:307-308) discloses the nucleic acid sequence of 
the TNFa promoter region. In Figure 1, D1 discloses that the hepatocyte-specific 
nuclear protein-1 (H-APF-1) specifically binds to a DNA sequence corresponding 
to SEQ ID NO: 1. 

Moreover, it is known in the art, cf. document D2 (Nature Genetics, 1999, 22: MS- 
ISO) referring to a publication of Fletcher etal. in Cell, 1987, that OCT-1, another 
DNA binding protein, specifically binds to a DNA sequence corresponding to SEQ 
ID NO: 2. 

However, none of the prior art documents at hand discloses a DNA binding 
protein capable of binding specifically both to a DNA having the sequence of SEQ 
ID N0:1 and to a DNA having the sequence of SEQ ID NO:2. The subject-matter 
of claim 1 is thus novel. 

Furthermore, it is shown in the description that the binding of the claimed DNA 
binding protein is modulated by the known -376A/G mutation and by the presence 
of OCT-1 (page 9, lines 1-18) and it is shown that this mutation is associated with 
a modulation of the TNFa gene expression (e.g. Example 5). Hence, it is strongly 
suggested that the claimed DNA binding protein plays a role in the modulation of 
the TNFa gene expression. Since none of the prior art documents at hand fairly 
suggest that a DNA binding protein similar to that defined in claim 1 has a similar 
function, the subject-matter of claim 1 is also considered to be inventive. 
Therefore, the subject-matter of independent claim 1 meets the requirements of 
Articles 33(2) and 33(3) PCT. 

1.1 Dependent claims 2 and 3 further define the protein of claim 1 , which is 

considered to be novel and inventive. Dependent claims 2 and 3 thus also meet 
the requirements of Articles 33(2) and 33(3) PCT. 

2. There is no indication in the prior art documents known to the International 
Preliminary Examination Authority of a protein specifically binding DNA having a 
sequence corresponding to SEQ ID NO: 3. The subject-matter of independent 
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claim 4 is thus novel in the sense of Article 33(2) PCT. 
However, the mere fact that a protein binds to a particular DNA, without any 
further technical effect, e.g. modulation of the TNFa expression, is not considered 
to be a solution to a technical problem. Hence, no technical problem appears to 
be solved by the protein defined in claim 4. 

Therefore, the subject-matter of independent claim 4 and dependent claims 5 and 
6, which further define said protein using non-characterising features (see also 
Item VIII), is not considered to be an invention, and thus is not considered to be 
inventive in the sense of Article 33(3) PCT. 

3. Document D1 discloses the complete sequence of the TNFa promoter region (Fig. 
1), In other words, the nucleic acid of D1 comprises the sequence illustrated in 
SEQ ID NO: 1. 

Document D3 (Journal of Inflammation, 1996, 46:32-41) discloses that the -376 G 
to A transition polymorphism of the TNFa promoter region is known in the art. 
However, the selection of a nucleic acid molecules restricted to the sequence of 
SEQ ID NO: 1 or of SEQ ID NO: 2 provides nucleic acid molecules containing 
binding sites for the novel and inventive DNA binding protein of claim 1, and as 
such are useful for evaluating the binding of said protein. 
Therefore, the subject-matter of claims 7-9 is considered to be a novel and 
inventive selection, and thus fulfils the requirements of Articles 33(2) and 33(3) 
PCT. 

3.1 However, the complete sequence of the TNFa promoter region disclosed in D1 
(Fig. 1) also comprises the sequence illustrated in SEQ ID NO: 3. 
In the light of the argumentation of point 2. above, the selection of a nucleic acid 
molecule restricted to the sequence of SEQ ID NO: 3 cannot be considered to be 
inventive. Therefore, the subject-matter of claims 10 and 1 1 is not considered to 
meet the requirements of Article 33(3) PCT. 

4. Document D3, which is considered to represent the most relevant state of the art 
for the assessment of inventive step of claims 12-14, discloses (cf. page 34, 
column 1 , line 3 - page 35, column 2, line 35) a reporter gene expression 
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construct comprising the a and p sites of the TNFa promoter region from which the 
subject-matter of claim 12 differs in that nucleic acid sequences of the TNFa 
promoter region other than sequences corresponding to SEQ ID NO: 1 , 2, or 3 
have to be absent. 

4.1 The problem to be solved by independent claim 12 may therefore be regarded as 
providing a reporter gene expression construct for the study of a polymorphic site 
of the TNFa promoter region recognised by a DNA binding protein. 

4.2 In view of the argumentation of point 1 . above, the solution of said technical 
problem comprising the selection of SEQ ID NO:1 and 2 would meet the 
requirements of the PCT. However, insofar that the claimed solution includes SEQ 
ID N0:3 and in view of the argumentation of point 2. above, the subject-matter of 
claim 12 and of claim 13, which further define said construct with a feature which 
is standard for expression constructs, is not considered to be inventive in the 
sense of Article 33(3) PCT. 

4.3 Accordingly, a cell line as defined in claim 14 also does not fulfill the requirements 
of Article 33(3) PCT. 

5. Document D3, which is also considered to represent the most relevant state of the 
art for the assessment of inventive step of claims 15-21 , discloses (cf. page 34, 
column 1, line 3 - page 35, column 2, line 35) a method from which the subject- 
matter of claim 15 differs in that another reporter gene expression construct is 
used, i.e. a construct which does not comprise nucleic acid sequences of the 
TNFa promoter region other than sequences corresponding to SEQ ID NO: 1, 2, 
or 3. 

5.1 However, the reporter gene expression construct used in Example 5 of the 
present application (page 26, line 30) comprises the complete TNFa promoter 
region (--1 .2 kb), i.e. comprises other factors which directly play a role in the 
modulation of the TNFa gene expression. 

There is no indication whatsoever, either in the present application or in the prior 
art, that a reporter gene expression construct as claimed would lead to the 
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identification of a compound capable of modulating TNFa gene expression. 
Moreover, there is no indication whatsoever, either in the present application or in 
the prior art, that the nucleic acid sequence corresponding to SEQ ID NO: 3 plays 
any role in the modulation of the TNFa gene expression. 

5.2 Modulation of the TNFa gene expression is the sole reason for the alleged 
inventiveness of these methods. The fact that the examples contained in the 
description show that the -376 polymorphism in combination with the rest of the 
complete TNFa promoter region plays a role in the modulation of the TNFa gene 
expression cannot not be regarded as sufficient evidence to lead to the inference 
that substantially all the claimed compounds possess this activity. 

The requirements of Article 33(3) PCT are therefore not met by independent claim 
15. 

5.3 Similar objections also apply for the methods defined in claims 16-21 which thus 
do not meet the requirements of Article 33(3) PCT. 

6. According to the objection of point 3. above, the nucleic acid molecules defined in 
claims 23 and 24 are considered to be novel and inventive in the sense of Articles 
33(2) and 33(3) PCT. 

6.1 However, according to the objection of point 3.1 above, the nucleic acid molecules 
defined in claims 28 and 29 are not considered to be inventive in the sense of 
Article 33(3) PCT. 



7. Document D2, which is considered to represent the most relevant state of the art 
for the assessment of inventive step of claims 25-27 and 30-32 (see also Item II), 
refers to the nucleic acid molecules of claims 23 and 28. 

There is however no suggestion in D2 or in any prior art documents known to the 
International Preliminary Examination Authority that would prompt the skilled 
person to immobilise said nucleic acid molecules to a solid support, for example in 
order to enrich a sample in specific DNA binding proteins (page 31-33 of the 
description). 
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Thus, claims 25-27 and 30-32 are considered to be novel and inventive in the 
sense of Articles 33(2) and 33(3) PCT. 

8. Document D4 (Molecular Medicine, 1998, 4:724-733), discloses (cf. abstract) a 
method of screening human individuals for predisposition to an inflammatory 
disease, which method comprises screening for the presence of a G to A 
transition polymorphism at position -376 in the promoter region of the TNFa gene. 
The subject-matter of independent claim 34 differs from this disclosure in that it is 
specified that the inflammatory disease is cerebral malaria. 

However, the association between TNFa expression and cerebral malaria is well 
known in the art. Moreover, associations between G to A transition polymorphism 
in the TNFa promoter region and cerebral malaria are also known in the art, e.g. 
D3, page 40, column 1 , lines 5-28. Therefore, using the method of D4 for 
screening human individuals for predisposition to cerebral malaria does not 
require an inventive activity from the skilled person. Claim 33 is thus not inventive 
in the sense of Article 33(3) PCT, 

8.1 Finally, using PCR ELISA and oligonucleotide probes specific for each allele in a 
screening method require only routine selection from the person skilled in the art. 
Claims 34 and 35 are therefore not considered to be inventive in the sense of 
Article 33(3) PCT. 

9. None of the prior art documents at hand discloses or fairly suggests methods of 
identifying compounds capable of disrupting a DNA/protein interaction occurring at 
the TNFa promoter, as defined in claims 36-41. 

Said claims are thus considered to be novel and inventive in the sense of Articles 
33(2) and 33(3) PCT. 
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Re Item VIII 

Certain observations on the international application 

1 . Although claims 15 and 16 have been drafted as separate independent claims, 
they appear to relate effectively to the same subject-matter and to differ from each 
other only with regard to the definition of the subject-matter for which protection is 
sought. The aforementioned claims therefore lack conciseness. Moreover, lack of 
clarity of the claims as a whole arises, since the plurality of independent claims 
makes it difficult to determine the matter for which protection is sought, and places 
an undue burden on others seeking to establish the extent of the protection. 
Hence, claims 15 and 16 do not meet the requirements of Article 6 PCT. 

1 . 1 Similarly, independent claims 17-19 also appear to relate effectively to the same 
subject-matter and to differ from each other only with regard to the definition of the 
subject-matter for which protection is sought. 

Claims 17-19 do thus also not meet the requirements of Article 6 PCT. 

1 .2 A similar objection also applies for claims 37-39. Said claims do therefore not 
meet the requirements of Article 6 PCT. 

2. The embodiment of the invention described on pages 26-28 (Example 5) does not 
fall within the scope of claims 12-21 (see also Item V, points 5-5.3). This 
inconsistency between the claims and the description leads to doubt concerning 
the matter for which protection is sought, thereby rendering the claims unclear 
(Article 6 PCT). 

2.1 Moreover, according to the above objection, claims 12-21 are not experimentally 
supported by the description in the sense of Article 6 PCT. 



3. Dependent claims 2 and 3 further define the protein of claim 1 by a particular 
molecular weight (between 16 and 26 kDa) which is not a feature which is unique 
for only one protein, or by the use of a particular process for the isolation of said 
protein. Both features do not characterise the claimed proteins, so that claims 2 
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and 3 are considered to be redundant and thus lack conciseness in the sense of 
Article 6 PCT. 

3.1 A similar objection applies for claims 5 and 6, which thus do not meet the 
requirements of Article 6 PCT. 
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mi 34 mm 

Claxms : 

1. A sequence-specific DNA binding protein 
which is capable of binding specifically to a DNA 

5 molecule having the sequence of nucleotides 
illustrated in SEQ ID NO:. 1 or SEQ ID NO: 2. 

2. A sequence-specific DNA binding protein as 
claimed in claim 1 having an electrophoretic mobility 

10 equivalent to a protein of molecular weight 21 +/- 
5kDa when run on an SDS PAGE denaturing gel. 

3. A sequence-specific DNA binding protein as 
claimed in claim 1 or claim 2 which is obtainable by 

15 (a) preparing a crude nuclear extract from the 

human monocyte cell line U937; 

(b) applying the nuclear extract of part (a) to 

a column of heparin sepharose CL-6B or 

phosphocellulose Pll; 
20 (c) applying a salt gradient from 100 to 2000mM 

to the column; 

(d) collecting a fraction of the eluate which is 

enriched for the said sequence-specific DNA binding 

protein; ; 

25 (e) incubating the enriched material obtained in 

step (d) with double-stranded DNA affinity probes 
comprising the following sequence: 

5 • -GTTCTATCTTTTTCCTGCATCCTGTCTGGAAGTTA 
30 CAAGATAGAAAAAGGACGTAGGACAGACCTTCAAT-5 ' 

to allow the formation of complexes of the sequence- 
specific DNA binding protein bound to the DNA affinity 
probe; and 

35 (f) recovering the sequence-specific binding 

protein from the complexes formed in step (e) . 
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4. A sequence-specific DNA binding protein 
which is capable of binding specifically to a DNA 
molecule having the sequence of nucleotides 
illustrated in SEQ ID NO: 3, 

5 

5. A sequence-specific DNA binding protein as 
claimed in claim 4 having an electrophoretic mobility 
equivalent to a protein of molecular weight 30 +/- 
SkDa when run on an SDS PAGE denaturing gel, 

10 

6. A sequence-specific DNA binding protein as 
claimed in claim 4 or claim 5 which is obtainable by: 

(a) preparing a crude nuclear extract from the 
human monocyte cell line U937; 
15 (b) applying the nuclear extract of part (a) to 

a column of heparin sepharose CL-6B or 
phosphocellulose Pll; 

(c) applying a salt gradient from 100 to 2000mM 
to the column; 

20 (d) collecting. the material eluted at 250"350mM 

salt for heparin sepharose or 50Q-600mM salt for Pll 
phosphocellulose; 

(e) incubating the enriched material obtained in 
step (d) with double-stranded DNA affinity probes 

25 comprising the following sequence: 

5 ' -TAGAAGGAAACAGACCACAGACCTG 
ATCTTCCTTTGTCTGGTGTCTGGAC-5 ' 

30 to allow the formation of complexes of the sequence- 
specific DNA binding protein bound to the DNA affinity 
probe; and 

(f) recovering the sequence-specific binding 
protein from the complexes formed in step (e) . 

35 

7. An isolated nucleic acid having the sequence 
of nucleotides illustrated in SEQ ID NO: 1. 
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8. An isolated nucleic acid having the sequence 
of nucleotides illustrated in SEQ ID NO: 2. 

9. An isolated nucleic acid as claimed in claim 
5 7 or claim 8 or a fragment thereof which is capable of 

specifically binding to the DNA binding protein of any 
one of claims 1 to 3. 

10. An isolated nucleic acid having the sequence 
10 of nucleotides illustrated in SEQ ID NO: 3. 

11. An isolated nucleic acid as claimed in claim 
10 or a fragment thereof which is capable of 
specifically binding to the DNA binding protein of any 

15 one of claims 4 to 6. 

12. A reporter gene expression construct 
comprising: 

a reporter gene encoding a transcriptional and/or 
translational product which can be directly or 
indirectly detected; and 

a transcriptional control element comprising one 
or more of the sequences of nucleotides illustrated in 
SEQ ID NO: 1, SEQ ID NO: 2 or SEQ ID NO: 3 in the 
substantial absence of any other nucleotide sequence 
from the TNF-a promoter, the transcriptional control 
element being operably linked to the reporter gene. 

13. A reporter gene expression construct as 
30 claimed in claim 12 which further comprises one or 

more cis-acting promoter or enhancer elements from a 
heterologous promoter . 



20 



25 



35 



14. Cells transformed or transfected with the 
reporter gene expression construct of claim 12 or 
claim 13. 
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15. A method of identifying a compound capable 
of modulating TNF-a gene expression, which method 
comprises: 

contacting a fragment of DNA comprising one or 
5 more of the sequences of nucleotides illustrated in 
SEQ ID NO: 1, SEQ ID NO: 2 or SEQ ID NO: 3 in the 
substantial absence of any other nucleotide sequences 
from a TNF-of promoter with a sample of the compound 
and detecting any specific binding of the compound to 
10 the fragment of DNA, 

16. A method of identifying compounds capable of 
modulating TNF-a gene expression, which method 
comprises : 

comparing the difference in the amount of 
reporter gene expression in the cells of claim 14 in 
the presence of the compound with the amount of 
reporter gene expression in the absence of the 
compound and/or with the amount of reporter gene 
expression in cells transfected with a control 
reporter gene expression construct which does not 
contain one or more of the sequences of nucleotides 
illustrated in SEQ ID NO: 1, SEQ ID NO: 2 or SEQ ID 
NO: 3, whereby compounds capable of modulating TNF-a 
gene expression are identified. 

17. A method of identifying compounds capable of 
modulating TNF-a gene expression, which method 
comprises steps of: 

30 (a) contacting an aqueous solution comprising a 

DNA binding protein as claimed in any one of claims 1 
to 3 with a sample of the compound to form a reaction 
mixture; 

(b) contacting the reaction mixture from part 
35 (a) with a DNA fragment comprising the sequence of 

nucleotides illustrated in SEQ ID NO: 1 or SEQ ID NO: 
2; and 



15 



20 



25 
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(c) observing the presence or absence of 
complexes comprising said DNA binding protein bound to 
said DNA fragment. 

5 18. A method of identifying compounds capable of 

modulating TNF-a gene expression, which method 
comprises steps of: 

(a) contacting an aqueous solution comprising 
the DNA binding protein claimed in any one of claims 1 

10 to 3 and the transcription factor protein Oct-1 with a 
sample of the compound to form a reaction mixture ; 

(b) contacting the reaction mixture of part (a) 
with a DNA fragment comprising the sequence of 
nucleotides illustrated in SEQ ID NO: 2; and 

15 (c) observing the presence or absence of 

complexes comprising said DNA binding protein bound to 
said DNA fragment. 

19. A method of identifying compounds capable of 
20 modulating TNF-a gene expression, which method 

comprises steps of: 

contacting an aqueous solution comprising the DNA 
binding protein claimed in any one of claims 4 to 6 
with a sample of the compound to form a reaction 
25 mixture; 

(b) contacting the reaction mixture of part (a) 
with a DNA fragment comprising the sequence of 
nucleotides illustrated in SEQ ID NO: 3; and 

(c) observing the presence or absence of 

30 complexes comprising said DNA binding protein bound to 
said DNA fragment . 

20. A method as claimed in any one of claims 17 
to 19 wherein said DNA fragment is radiolabelled and 

35 the presence or absence of complexes comprising said 
DNA binding protein bound to said DNA fragment is 
determined by electrophoretic mobility shift assay. 
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21. A method of identifying compounds capable of 
modulating TNF-a gene expression, which method 
comprises : 

contacting a DNA-protein complex comprising one 
5 of the following DNA/protein combinations: 

(i) a DNA fragment comprising the sequence of 
nucleotides illustrated in SEQ ID NO: 1 or SEQ ID 
NO: 2 and the DNA binding protein claimed in any 
one of claims 1 to 3, 

10 (ii) a DNA fragment comprising the sequence of 

nucleotides illustrated in SEQ ID NO: 3 and the 
DNA binding protein claimed in any one of claims 
4 to 6, 

(ii) a DNA fragment comprising the sequence of 

15 nucleotides illustrated in SEQ ID NO: 2, the DNA 

binding protein claimed in any one of claims 1 to 
3 and the transcription factor protein Oct-1, 
with a sample of the compound and observing whether 
the DNA-protein complex is disrupted following contact 
20 with the compound. 

22. A compound capable of modulating TNF-a gene 
expression, which compound has been identified using 
the method of any one of claims 15 to 21- 

25 

23. A nucleic acid molecule having the sequence 
of nucleotides illustrated in SEQ ID NO: 4. 

24. A nucleic acid molecule as claimed in claim 
30 23 which is a double-stranded DNA molecule. 

25. A material comprising the nucleic acid 
molecule of claim 23 or claim 24 attached to a solid 
matrix or support. 



35 



26. A material as claimed in claim 25 wherein 
the nucleic acid molecule is labelled with biotin and 
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is attached to the solid support or matrix via a 
biotin/streptavidin binding interaction, 

27. Use of the material claimed in claim 25 or 
5 claim 2 6 in a procedure for purifying a sequence- 
specific DNA binding protein as defined in any one of 
claims 1 to 3. 

28. A nucleic acid molecule having the sequence 
10 of nucleotides illustrated in SEQ ID NO: 5. 

29. A nucleic acid molecule as claimed in claim 
28 which is a double-stranded DNA molecule, 

15 30. A material comprising the nucleic acid 

molecule of claim 28 or claim 29 attached to a solid 
matrix or support. 

31. A material as claimed in claim 30 wherein 
20 the nucleic acid molecule is labelled with biotin and 

is attached to the solid support or matrix via a 
biotin/streptavidin binding interaction. 

32. Use of the material claimed in claim 30 or 
25 claim 31 in a procedure for purifying a sequence- 
specific DNA binding protein as defined in any one of 
claims 4 to 6. 

33. A method of screening human individuals for 
30 predisposition to inflammatory disease, which method 

comprised screening for the presence of a G to A 
transition polymorphism at position -376 in the 
promoter region of the TNF-a gene. 

35 34. A method as claimed in claim 33 wherein the 

inflammatory disease is cerebral malaria. 
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35. A method as claimed in claim 33 or claim 34 
wherein said screening for the presence of a G to A 
transition polymorphism at position -376 in the 
promoter region of the TNF-a gene is carried out using 
PGR ELISA. 

36- A method as claimed in claim 35 wherein said 
PGR ELISA is carried out using allele-specif ic 
oligonucleotide probes having the following sequences: 
5 • -CTGTCTGGAAGTTAGAAGGA (SEQ ID NO: 6) 
5 * -CTGTCTGGAAATTAGAAGGA (SEQ ID NO: 7) 
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SEQUENCE LISTING 



<110> ISIS INNOVATION LIMITED 

<120> MODULATOR OF INFLAMMATION 

<130> SCB/50929/001 

<140> 
<141> 

<160> 7 

<170> Patentin Veri 2.0 

<210> 1 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 1 

gcatcctgtc tggaagtt 
18 

<210> 2 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 2 

gcatcctgtc tggaaatt 
18 

<210> 3 

<211> 14 

<212> DNA 

<213> Homo sapiens 

<400> 3 

acagaccaca gacc 
14 

<210> 4 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

oligonucleotide containing binding site for the 
21kDa DNA binding protein 

<400> 4 

gttctatctt tttcctgcat cctgtctgga agtta 
35 



<210> 5 
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<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

oligonucleotide containing binding site for the 
30kDa DNA binding protein 

<400> 5 

tagaaggaaa cagaccacag acctg 
25 

<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
oligonucleotide probe for PGR ELISA 

<400> 6 

ctgtctggaa gttagaagga 
20 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
oligonucleotide probe for PGR ELISA 

<400> 7 

ctgtctggaa attagaagga 
20 
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I. Basis of the opinion 

1 . This opinion has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office 
in response to an invitation under Article 14 are referred to in this opinion as "originally filed",}: 

Description, pages: 

1 -34 as originally filed 

Claims, No.: 

1 -36 as originally filed 

Drawings, sheets: 

1/7-7/7 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. This opinion has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
see separate sheet 

II. Priority 

1 . □ This opinion has been established as if no priority had been claimed due to the failure to f umish within the 

prescribed time limit the requested: 

□ copy of the eariier application whose priority has been claimed. 

□ translation of the eariier application whose priority has been claimed. 

2. □ This opinion has been established as if no priority had been claimed due to the fact that the priority claim has 

been found invalid. 

Thus for the purposes of this opinion, the international filing date indicated above is considered to be the 
relevant date. 
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3. Additional observations, if necessary: 
see separate sheet 

Hi. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been and will not be examined in respect of: 

□ the entire international application, 
la claims Nos. 22, 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination {specif^: 

IS the description, claims or drawings {indicate particular elements belo\^ or said claims Nos. 22 are so unclear 
that no meaningful opinion could be fonmed (specify^: 

see separate sheet 

S the claims, or said claims Nos. 22 are so Inadequately supported by the description that no meaningful 
opinion could be formed. 

□ no international search report has been established for the said claims Nos. . 
IV. Lack of unity of invention 

1 . In response to the invitation (Form PCT/I PEA/405) to restrict or pay additional fees, the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. B This Authority found that the requirement of unity of invention Is not complied with for th following reasons 

and chos . according to Rule 68.1 , not to invite the applicant to restrict or pay additional fees: 

see separat sheet 

3. Consequently, the following parts of th international application were the subject of international preliminary 
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examination in establishing this opinion: 
B all parts. 

□ the parts relating to claims Nos. . 



V. Reasoned statement under Rule 66^(a)(ji) with regard to novelty, Inventive step or industrial 
apjplicabliity; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1 -3. 9-1 1 , 23, 24, 33 

Inventive step (IS) Claims 4-8, 1 2-21 , 28, 29, 34-36 

Industrial applicability (lA) Claims 

2, Citations and explanations 
see s^arate sheet 

VIII. Certain observations on the International application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item I 

Basis of the opinion 

Sequence listing pages 1 and 2 filed on the 21.02.2000 have also been considered for 
the drafting of the present opinion (Rule 13'^M(f) PCT). 



Re Item II 
Priority 

The priority document does not disclose any material comprising immobilised nucleic 
acid molecules of SEQ ID NO: 4 and SEQ ID NO: 5, as claimed in claims 25-27 and 30- 
32 of the present application. 

Therefore, the claimed priority is not valid for the subject-matter of claims 25-27 and 
30-32. 



Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and 
industrial applicability 

Claim 22 refers to a compound identified by the methods of claims 15-21. In the 
application as filed, there is however no example of any such compound (Rule 5.1 a){v) 
PCT). Moreover, such a compound is not a product directly produced by the 
screening methods of claims 15-21, which relate to methods of identification. It is rather 
a product that has been identified using said methods. 

Therefore, claim 22 is not considered to be supported by the description in the sense of 
Article 6 PCT. 

Moreover, the subject-matter of claim 22 is also not considered to be sufficiently 
disclosed in the application as filed for the skilled person to carry them out and thus do 
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not meet the requirements of Article 5 PCT as tliere is no indication whatsoever In tlie 
application as filed of a compound falling within the scope of this claim. 

According to the above objections, it is not possible to assess claim 22 for novelty and 
inventive step in the sense of Articles 33(2) and 33(3) PCT. 



Re Item IV 

Lack of unity of invention 

The application as filed lacks unity within the meaning of Rule 13.1 PCT. However, it 
was chosen, according to Rule 68.1 PCT, not to invite the applicant to restrict or to pay 
additional fees. 

The following groups of invention were found in the present application: 

I) Claims 1-3, 7-9, 12-16 (partially), 17,18, 20 (partially), 21 (partially), 23- 
27, and 33-36: These claims define DNA binding proteins, nucleic acid 
molecules and methods, all of which relate to the a site (-404 - -374) of the 
TNFa promoter, said a site comprising a phenotypically relevant A to G 
transition polymorphism at position -376. 

II) Claims 4-6, 10, 11, 12-16 (partially), 19, 20 (partially), 21 (partially), and 
28-32: These claims define DNA binding proteins, nucleic acid molecules 
and methods, all of which relate to the p site (-371 - -352) of the TNFa 
promoter, said p site beginning 3 nucleotides downstream of the a site. 



Apart from the fact that the a and p sites are immediately adjacent, there is no 
evidence, neither in the present application nor in the prior art, that both sit s are 
functionally linked, for instance for the modulation of the TNFa gene expression. 
Therefore, the above two groups of inventions are not so linked by a special technical 
feature as to form a single general inventive concept (Rule 13.1 PCT). 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventiv step 
or industrial applicability; citations and explanations supporting such statement 

1. Document D1 (Gene, 1993, 131:307-308) discloses the nucleic acid sequence of 
the TNFa promoter region. In Figure 1 , D1 discloses that the hepatocyte-specific 
nuclear protein-1 (H-APF-1 ) specifically binds to a DNA sequence corresponding 
toSEQIDNO:1. 

Moreover, it is known in the art, cf. document D2 (Nature Genetics, 1999, 22: US- 
ISO) referring to a publication of Fletcher etal. in Cell, 1987, that OCT-1 , another 
DNA binding protein, specifically binds to a DNA sequence corresponding to SEQ 
ID NO: 2. 

Therefore, the subject-matter of claim 1 is not novel in the sense of Article 33(2) 
PCT. 

1.1 Dependent claims 2 and 3 further define the protein of claim 1 by a particular 
molecular weight (between 16 and 26 kDa) which is not a feature which is unique 
for only one protein, or by the use of a particular process for the isolation of said 
protein. 

Both features do not characterise the claimed proteins in such a way that it would 
differentiate said protein from the ones known from the prior art. Hence, the 
subject-matter of claims 2 and 3 is not novel in the sense of Article 33(2) PCT. 

2. There is no indication in the prior art documents known to the International 
Preliminary Examination Authority of a protein specifically binding DNA having a 
sequence corresponding to SEQ ID NO: 3. The subject-matter of independent 
claim 4 is thus novel in the sense of Article 33(2) PCT. 

However, no technical problem appears to be solved by the protein defined in 
claim 4. Moreover, no unexpected or surprising technical effect appears to be 
associated with this protein, i.e. no modulation of the TNFa expression, or any 
other function, is shown to be related to the binding of this protein to SEQ ID NO: 
3. 
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Therefore, the subject-matter of independent claim 4 and dependent claims 5 and 
6, which further define said protein using non-characterising features (see also 
point 1.1 above), is not considered to be an invention, and thus is not considered 
to be inventive in the sense of Article 33(3) PCT. 

3. Document D1 discloses the complete sequence of the TNFa promoter region (Fig. 
1). In other words, the nucleic acid of D1 comprises the sequence illustrated in 
SEQIDNO:!. 

The selection of a nucleic acid molecule restricted to the sequence of SEQ ID NO: 
1 merely provides an alternative nucleic acid molecule which allow the recognition 
of a known polymorphic site (see also 3.1 below). Said selection is not be 
considered to be inventive in the sense of Article 33(3) PCT. 

3.1 Document D3 (Journal of Inflammation, 1996. 46:32-41) discloses that the -376 G 
to A transition polymorphism of the TNFa promoter region is known in the art. 
Therefore, modifying the sequence of D1 accordingly, thus resulting in a nucleic 
acid comprising the sequence illustrated in SEQ ID NO: 2, does not require an 
inventive activity from the person skilled in the art. Hence, independent claim 8 is 
not inventive in the sense of Article 33(3) PCT. 

3.2 Claim 9 further define the nucleic acid molecules of claims 7 and 8 using intrinsic 
characteristics thereof. Therefore, the subject-matter of claim 9 is not novel in the 
sense of Article 33(2) PCT. 

4. The complete sequence of the TNFa promoter region disclosed In D1 (Fig. 1) also 
comprises the sequence illustrated in SEQ ID NO: 3 and thus falls in the scope of 
claim 10. Therefore, independent claim 10 is not novel in the sense of Article 
33(2) PCT. 

Moreover, the selection of a nucleic acid molecule restricted to the sequence of 
SEQ ID NO: 3 would not be considered to be inventive as it is not associated with 
the solution of a technical problem and with any surprising effect. 

4.1 For reasons similar to those put fonward under point 3.2 above, claim 1 1 is also 
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not novel in the sense of Article 33(2) PCT. 

5. Document D3, which is considered to represent the most relevant state of the art 
for the assessment of inventive step of claims 12-14. discloses (cf. page 34, 
column 1 , line 3 - page 35, column 2, line 35) a reporter gene expression 
construct comprising the a and p sites of the TNFa promoter region from which the 
subject-matter of claim 12 differs in that nucleic acid sequences of the TNFa 
promoter region other than sequences corresponding to SEQ ID NO: 1 . 2, or 3 
have to be absent. 

5.1 The problem to be solved by independent claim 12 may therefore be regarded as 
providing a reporter gene expression construct for the study of another 
polymorphic site of the TNFa promoter region. 

5.2 As disclosed in D3 (page 33, paragraph bridging column 1 and 2) there are only 
four known G to A transition polymorphism. Therefore, choosing the 
polymorphism at position -376 is merely one of several straightforward possi- 
bilities from which the skilled person would select, in accordance with 
circumstances, without the exercise of inventive skill, in order to solve the probi m 
posed. 

Claim 12 and claim 13 which further define said construct with a feature which is 
standard for expression constructs are thus not inventive in the sense of Article 
33(3) PCT. 

5.3 Accordingly, a cell line as defined in claim 14 also does not fulfill the requirements 
of Article 33(3) PCT. 



6. Document D3, which is also considered to represent the most relevant state of the 
art for the assessment of inventive step of claims 15-21, discloses (cf. page 34. 
column 1, line 3 - page 35. column 2, line 35) a method from which the subject- 
matter of claim 1 5 differs in that another reporter gene expression construct is 
used. i.e. a construct which does not comprise nucleic acid sequences of the 
TNFa promoter region other than sequences corresponding to SEQ ID NO: 1, 2, 
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or 3. 

6.1 However, the reporter gene expression construct used in Example 5 of the 
present application (page 26. line 30) comprises the complete TNFa promoter 
region (-1.2 kb), i.e. comprises other factors which directly play a role in the 
modulation of the TNFa gene expression. 

There is no Indication whatsoever, either in the present application or In the prior 
art, that a reporter gene expression construct as claimed would lead to the 
identification of a compound capable of modulating TNFa gene expression. 
Moreover, there is no indication whatsoever, either in the present application or in 
the prior art, that the nucleic acid sequence corresponding to SEQ ID NO: 3 plays 
any role in the modulation of the TNFa gene expression. 

6.2 Modulation of the TNFa gene expression is the sole reason for the alleged 
inventiveness of these methods. The fact that the examples contained in the 
description show that the -376 polymorphism In combination with the rest of the 
complete 7A/Fa promoter region plays a role in the modulation of the TNFa gene 
expression cannot not be regarded as sufficient evidence to lead to the inference 
that substantially all the claimed compounds possess this activity. 

The requirements of Article 33(3) PCT are therefore not met by independent claim 
15. 

6.3 Similar objections also apply for the methods defined in claims 1 6-21 which thus 
do not meet the requirements of Article 33(3) PCT. 

7. According to the objection of point 3. above, the nucleic acid molecule defined in 
claims 23 and 24 is not novel over D1 in the sense of Article 33(2) PCT. 

7.1 According to the objection of point 4. above, the nucleic acid molecule defined in 
claims 28 and 29 is not inventive in the sense of Article 33(3) PCT. 

8. Document D2, which is considered to represent the most relevant state of the art 
for the assessment of inventive step of claims 25-27 and 30-32 (see also Item II), 
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refers to the nucleic acid molecules of claims 23 and 28. 

There is however no suggestion in D2 or in any prior art documents known to the 
International Preliminary Examination Authority that would prompt the skilled 
person to immobilise said nucleic acid molecules to a solid support, for example in 
order to enrich a sample in specific DNA binding proteins (page 31-33 of the 
description). 

Thus, claims 25-27 and 30-32 are considered to be novel and inventive in the 
sense of Articles 33(2) and 33(3) PCT. 

9. Document D4 (Molecular Medicine, 1998, 4:724-733), discloses (cf. abstract) a 
method of screening human individuals for predisposition to an inflammatory 
disease, which method comprises screening for the presence of a G to A 
transition polymorphism at position -376 in the promoter region of the TNFa gene. 
The subject-matter of independent claim 33 is thus not novel in the sense of 
Article 33(2) PCT. 

9.1 Thanks to the remarkable work of Dr. Kwiatkowski, the association between TNFa 
expression and cerebral malaria is well known in the art. Moreover, associations 
between G to A transition polymorphism in the TNFa promoter region and cerebral 
malaria are also known in the art, e.g. D3, page 40, column 1. lines 5-28. In 
addition, as disclosed in D3 (page 33, paragraph bridging column 1 and 2) there 
are only four G to A transition polymorphisms known in the TNFa promoter 
region. Therefore, using the method of D4 for screening human individuals for 
predisposition to cerebral malaria does not require an inventive activity from the 
skilled person. Claim 34 is thus not inventive in the sense of Article 33(3) PCT. 

9.2 Finally, using PCR ELISA and oligonucleotide probes specific for each allele in a 
screening method require only routine selection from the person skilled in the art. 
Claims 35 and 36 are therefore not considiered to be inventive in the sense of 
Article 33(3) PCT, Such a selection would however be considered to be inventive 
if associated with a surprising effect. 
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Re Item VIII 

Certain observations on the international application 

1, Although claims 15 and 16 have been drafted as separate independent claims, 
they appear to relate effectively to the same subject-matter and to differ from each 
other only with regard to the definition of the subject-matter for which protection is 
sought. The aforementioned claims therefore lack conciseness. Moreover, lack of 
clarity of the claims as a whole arises, since the plurality of independent claims 
makes it difficult to determine the matter for which protection is sought, and places 
an undue burden on others seeking to establish the extent of the protection. 
Hence, claims 15 and 16 do not meet the requirements of Article 6 PCT. 

1.1 Similarly, independent claims 17-19 also appear to relate effectively to the same 
subject-matter and to differ from each other only with regard to the definition of the 
subject-matter for which protection is sought. 

Claims 17-19 do thus also not meet the requirements of Article 6 PCT. 

1.2 Furthermore, dependent claims 9 and 1 1 refer to intrinsic technical features and 
are thus redundant with independent claims 7 and 10, respectively. Claims 9 and 
1 1 therefore lack conciseness in the sense of Article 6 PCT. 



2. The embodiment of the invention described on pages 26-28 (Example 5) does not 
fall within the scope of the claims (see also Item V, points 6-6.3). This 
inconsistency between the claims and the description leads to doubt concerning 
the matter for which protection is sought, thereby rendering the claims unclear 
(Article 6 PCT). 

The applicant is requested to remove the inconsistency, either by amending the 
claims, by deleting the "excess" subject-matter from the description and the 
drawings, or by indicating in the description that the embodiment concerned do 
not fomn part of the invention but represents background art useful for 
understanding the invention (see the PCT Guidelines, 1 11-4.3). 

2.1 Moreover, according to the above objection, claims 15-21 are not technically 
supported by the description in the sense of Article 6 PCT, 
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I. Basis of th r p rt 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originaily filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)): 
Description, pages: 

1-34 as originally filed 

Claims, No.: 

1 -41 with telefax of 28/02/2001 

Drawings, sheets: 

1/7-7/7 as originally filed 

Sequence listing part of the description, pages: 
1-2. as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority In th 
language In which the intemational application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: . which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23,1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of intemational preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the Intemational application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

IS contained in the intemational application in written fomi. 

ISI filed together with the intemational application in computer readable form. 

□ furnished subsequently to this Authority in written fornn. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the intemational application as filed has been fumished. 

□ The statement that the information recorded in computer readable fomn is identical to the written sequenc 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 
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□ 
□ 



the description, 
the claims, 
the drawings, 



pages: 
Nos.: 



□ 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have b en 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire intemational application. 
IS claims Nos. 22. 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specif^: 

El the description, claims or drawings (indicate particular elements beloWi or said claims Nos. 22 are so unclear 
that no meaningful opinion could be formed (specif^: 
see separate sheet 

IS the claims, or said claims Nos. 22 are so inadequately supported by the description that no meaningful 
opinion could be formed. 

□ no intemational search report has been established for the said claims Nos. . 

2. A meaningful intemational preliminary examination cannot be candied out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

IV. Lack f unity f inv nti n 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 



because: 
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□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. S This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1. 13.2 and 13.3 is 

□ complied with. 

IS not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

IS all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) Yes: Claims 1-21.23-41 

No: Claims 

Inventive step (IS) Yes: Claims 1 -3. 7-9, 23-27, 30-32, 36-41 

No: Claims 4-6.10-21,28,29,33-35 

Industrial applicability (lA) Yes: Claims 1-21 and 23-41 

No: Claims 



2. Citations and explanations 
s e separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
s s parate sh t 
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Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and 
industrial applicability 

Claim 22 refers to a compound identified by the methods of claims 15-21 . In the 
application as filed, there is however no example of any such compound (Rule 5.1 a)(v) 
PCT). Moreover, such a compound is not a product directly produced by the 
screening methods of claims 15-21, which relate to methods of identification. It is rather 
a product that has been identified using said methods. 

Therefore, claim 22 is not considered to be supported by the description in the sense of 
Article 6 PCT. 

Moreover, the subject-matter of claim 22 is also not considered to be sufficiently 
disclosed in the application as filed for the skilled person to carry them out and thus do 
not meet the requirements of Article 5 PCT as there is no indication whatsoever in the 
application as filed of a compound falling within the scope of this claim. 

According to the above objections, it is not possible to assess claim 22 for novelty and 
inventive step in the sense of Articles 33(2) and 33(3) PCT. 



Form PCT/Separat SheeV409 (Sheet 1) (EPaApril 1997) 



INTERNATIONAL PRELIMINARY international application No. PCT/GBOO/00414 
EXAMINATION REPORT - SEPARATE SHEET 



Re Item iV 

Lack of unity of invention 

The application as filed lacks unity within the meaning of Rule 13.1 PCT. Howev r, it 
was chosen, according to Rule 68.1 PCT, not to invite the applicant to restrict or to pay 
additional fees. 

The following groups of invention were found in the present application: 

I) Claims 1-3, 7-9, 12-16 (partially), 17,18, 20 (partially), 21 (partially), 23- 
27, 33-35, 36 (partially), 37, 38, 40 (partially) and 41: These claims define 
DNA binding proteins, nucleic acid molecules and methods, all of which 
relate to the a site (-404 - -374) of the TNFa promoter, said a site comprising 
a phenotypically relevant A to G transition polymorphism at position -376. 

II) Claims 4-6, 10, 11, 12-16 (partially), 19, 20 (partially), 21 (partially), 
28-32, 36 (partially), 39 and 40 (partially): These claims define DNA 
binding proteins, nucleic acid molecules and methods, all of which relate to 
the p site (-371 - -352) of the TNFa promoter, said p site beginning 3 
nucleotides downstream of the a site. 

Apart from the fact that the a and p sites are immediately adjacent, there is no 
evidence, neither in the present application nor in the prior art, that both sites are 
functionally linked, for instance for the modulation of the TNFa gene expression. 
Therefore, the above two groups of inventions are not so linked by a special technical 
feature as to form a single general inventive concept (Rule 13.1 PCT). 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step r 
industrial applicability; citations and explanations supporting such statement 

1 . Document D1 (Gene, 1 993. 1 31 :307-308) discloses the nucleic acid sequence of 
the TA/Fa promoter region. In Figure 1 , D1 discloses that the hepatocyte-specific 
nuclear protein-1 (H-APF-1) specifically binds to a DMA sequence corresponding 
toSEQIDNOM. 

Moreover, it is known in the art, cf. document D2 (Nature Genetics, 1999, 22:145- 
150) referring to a publication of Fletcher et al. in Cell, 1987, that OCT-1 , another 
DMA binding protein, specifically binds to a DNA sequence corresponding to SEQ 
ID NO: 2. 

However, none of the prior art documents at hand discloses a DNA binding 
protein capable of binding specifically both to a DNA having the sequence of SEQ 
ID NO:1 and to a DNA having the sequence of SEQ ID NO:2. The subject-matt r 
of claim 1 is thus novel. 

Furthemnore, it is shown in the description that the binding of the claimed DNA 
binding protein is modulated by the known -376A/G mutation and by the presence 
of OCT-1 (page 9, lines 1-18) and it is shown that this mutation is associated with 
a modulation of the TNFa gene expression (e.g. Example 5). Hence, it is strongly 
suggested that the claimed DNA binding protein plays a role in the modulation of 
the TNFa gene expression. Since none of the prior art documents at hand fairly 
suggest that a DNA binding protein similar to that defined in claim 1 has a similar 
function, the subject-matter of claim 1 is also considered to be inventive. 
Therefore, the subject-matter of independent claim 1 meets the requirements of 
Articles 33(2) and 33(3) PCT. 

1.1 Dependent claims 2 and 3 further define the protein of claim 1 , which is 

considered to be novel and inventive. Dependent claims 2 and 3 thus also meet 
the requirements of Articles 33(2) and 33(3) PCT. 

2. There is no indication in the prior art documents known to the Intemational 
Preliminary Examination Authority of a protein specifically binding DNA having a 
sequence corresponding to SEQ ID NO: 3. The subject-matter of independent 
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claim 4 is thus novel In the sense of Article 33(2) PCT. 
However, the mere fact that a protein binds to a particular DNA, without any 
further technical effect, e.g. modulation of the TNFa expression, is not considered 
to be a solution to a technical problem. Hence, no technical problem appears to 
be solved by the protein defined In claim 4. 

Therefore, the subject-matter of independent claim 4 and dependent claims 5 and 
6, which further define said protein using non-characterising features (see also 
Item VIII), is not considered to be an invention, and thus is not considered to be 
Inventive in the sense of Article 33(3) PCT. 

3, Document D1 discloses the complete sequence of the TNFa promoter region (Fig. 
1). In other words, the nucleic acid of D1 comprises the sequence illustrated in 
SEQIDNOM. 

Document D3 (Journal of Inflammation, 1996, 46:32-41) discloses that the -376 G 
to A transition polymorphism of the TNFa promoter region is known in the art. 
However, the selection of a nucleic acid molecules restricted to the sequence of 
SEQ ID NO: 1 or of SEQ ID NO: 2 provides nucleic acid molecules containing 
binding sites for the novel and inventive DNA binding protein of claim 1 , and as 
such are useful for evaluating the binding of said protein. 
Therefore, the subject-matter of claims 7-9 Is considered to be a novel and 
inventive selection, and thus fulfils the requirements of Articles 33(2) and 33(3) 
PCT. 

3.1 However, the complete sequence of the TNFa promoter region disclosed in D1 
(Fig. 1) also comprises the sequence Illustrated in SEQ ID NO: 3. 
In the light of the argumentation of point 2. above, the selection of a nucleic acid 
molecule restricted to the sequence of SEQ ID NO: 3 cannot be considered to be 
inventive. Therefore, the subject-matter of claims 10 and 1 1 is not considered to 
meet the requirements of Article 33(3) PCT. 

4. Document D3, which is considered to represent the most relevant state of the art 
for the assessment of inventive step of claims 12-14, discloses (cf. page 34, 
column 1, line 3 - page 35, column 2, line 35) a reporter gene expression 
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construct comprising the o and p sites of the TNFa promoter region from which the 
subject-matter of claim 12 differs in that nucleic acid sequences of the TNFa 
promoter region other than sequences corresponding to SEQ ID NO: 1 , 2, or 3 
have to be absent. 

4.1 The problem to be solved by independent claim 1 2 may therefore be regarded as 
providing a reporter gene expression construct for the study of a polymorphic site 
of the TNFa promoter region recognised by a DNA binding protein. 

4.2 In view of the argumentation of point 1 . above, the solution of said technical 
problem comprising the selection of SEQ ID N0:1 and 2 would meet the 
requirements of the PCX. However, insofar that the claimed solution includes SEQ 
ID NO:3 and in view of the argumentation of point 2. above, the subject-matter of 
claim 12 and of claim 13, which further define said construct with a feature which 
is standard for expression constructs, is not considered to be inventive In the 
sense of Article 33(3) PCX. 

4.3 Accordingly, a cell line as defined in claim 14 also does not fulfill the requirements 
of Article 33(3) PCX. 

5. Document D3, which is also considered to represent the most relevant state of the 
art for the assessment of inventive step of claims 15-21 , discloses (cf. page 34, 
column 1 , line 3 - page 35, column 2, line 35) a method from which the subject- 
matter of claim 15 differs in that another reporter gene expression construct is 
used, i.e. a construct which does not comprise nucleic acid sequences of the 
TNFa promoter region other than sequences corresponding to SEQ ID NO: 1 , 2, 
or 3. 

5.1 However, the reporter gene expression construct used in Example 5 of the 
present application (page 26, line 30) comprises the complete TNFa promoter 
region (~1 .2 kb), i.e. comprises other factors which directly play a role in the 
modulation of the XNFa gene expression. 

Xhere is no indication whatsoever, either in the present application or in the prior 
art, that a reporter gene expression construct as claimed would lead to the 
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identification of a compound capable of modulating TNFa gene expression, 
Moreover, there Is no indication whatsoever, either in the present application or in 
the prior art, that the nucleic acid sequence corresponding to SEQ ID NO: 3 plays 
any role in the modulation of the TNFa gene expression. 

5.2 Modulation of the TNFa gene expression is the sole reason for the alleged 
inventiveness of these methods. The fact that the examples contained in the 
description show that the -376 polymorphism in combination with the rest of the 
complete TNFa promoter region plays a role in the modulation of the TNFa gene 
expression cannot not be regarded as sufficient evidence to lead to the inference 
that substantially all the claimed compounds possess this activity. 

The requirements of Article 33(3) PCT are therefore not met by independent claim 
15. 

5.3 Similar objections also apply for the methods defined in claims 16-21 which thus 
do not meet the requirements of Article 33(3) PCT. 

6. According to the objection of point 3. above, the nucleic acid molecules defined in 
claims 23 and 24 are considered to be novel and inventive in the sense of Articles 
33(2) and 33(3) PCT. 

6.1 However, according to the objection of point 3.1 above, the nucleic acid molecules 
defined in claims 28 and 29 are not considered to be inventive in the sense of 
Article 33(3) PCT. 

7. Document D2, which is considered to represent the most relevant state of the art 
for the assessment of inventive step of claims 25-27 and 30-32 (see also Item II), 
refers to the nucleic acid molecules of claims 23 and 28. 

There is however no suggestion in D2 or in any prior art documents known to the 
Intemational Preliminary Examination Authority that would prompt the skilled 
person to immobilise said nucleic acid molecules to a solid support, for example in 
order to enrich a sample in specific DNA binding proteins (page 31 -33 of the 
description). 
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Thus, claims 25-27 and 30-32 are considered to be novel and inventive in the 
sense of Articles 33(2) and 33(3) PCT. 

8. Document D4 (Molecular Medicine, 1998, 4:724-733), discloses (cf. abstract) a 
method of screening human individuals for predisposition to an inflammatory 
disease, which method comprises screening for the presence of a G to A 
transition polymorphism at position -376 in the promoter region of the TNFa gen . 
The subject-matter of independent claim 34 differs from this disclosure in that it is 
specified that the inflammatory disease is cerebral malaria. 

However, the association between TNFa expression and cerebral malaria is well 
known in the art. Moreover, associations between G to A transition polymorphism 
in the TNFa promoter region and cerebral malaria are also known in the art, e.g. 
D3, page 40, column 1 , lines 5-28. Therefore, using the method of D4 for 
screening human individuals for predisposition to cerebral malaria does not 
require an inventive activity from the skilled person. Claim 33 is thus not inventiv 
in the sense of Article 33(3) PCT. 

8.1 Finally, using PCR ELISA and oligonucleotide probes specific for each allel in a 
screening method require only routine selection from the person skilled in the art. 
Claims 34 and 35 are therefore not considered to be inventive in the sense of 
Article 33(3) PCT. 

9. None of the prior art documents at hand discloses or fairly suggests methods of 
identifying compounds capable of disrupting a DNA/protein interaction occurring at 
the TNFa promoter, as defined in claims 36-41 . 

Said claims are thus considered to be novel and inventive in the sense of Articles 
33(2) and 33(3) PCT. 
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Re Item Vlil 

Certain observations on the international application 

1 . Although claims 15 and 16 have been drafted as separate Independent claims, 
they appear to relate effectively to the same subject-matter and to differ from each 
other only with regard to the definition of the subject-matter for which protection is 
sought. The aforementioned claims therefore lack conciseness. Moreover, lack of 
clarity of the claims as a whole arises, since the plurality of independent claims 
makes it difficult to detemiine the matter for which protection is sought, and places 
an undue burden on others seeking to establish the extent of the protection. 
Hence, claims 15 and 16 do not meet the requirements of Article 6 PCT. 

1.1 Similarly, independent claims 1 7-19 also appear to relate effectively to the sam 
subject-matter and to differ from each other only with regard to the definition of the 
subject-matter for which protection is sought. 

Claims 17-19 do thus also not meet the requirements of Article 6 PCT. 

1.2 A similar objection also applies for claims 37-39. Said claims do therefore not 
meet the requirements of Article 6 PCT. 

2. The embodiment of the invention described on pages 26-28 (Example 5) does not 
fall within the scope of claims 12-21 (see also Item V, points 5-5.3). This 
inconsistency between the claims and the description leads to doubt concerning 
the matter for which protection is sought, thereby rendering the claims unclear 
(Article 6 PCT). 

2.1 Moreover, according to the above objection, claims 12-21 are not experimentally 
supported by the description in the sense of Article 6 PCT. 

3. Dependent claims 2 and 3 further define the protein of claim 1 by a particular 
molecular weight (between 16 and 26 kDa) which is not a feature which is unique 
for only one protein, or by the use of a particular process for the isolation of said 
protein. Both features do not characterise the claimed proteins, so that claims 2 
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and 3 are considered to be redundant and thus lack conciseness in the sense of 
Article 6 PCT. 

3.1 A similar objection applies for claims 5 and 6, which thus do not meet the 
requirements of Article 6 PCT. 
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Claina; 

1. A sequence-specific DNA binding protein 
which is capable of binding specifically both to a DNA 
molecule having the sequence of nucleotides 
illustrated in SEQ ID NO: 1 and to a DNA molecule 
having the sequence of nucleotides illustrated in SBQ 
ID NO: 2. 

2. A sequence-specific DNA binding protein as 
claimed in claim 1 having an electrophoretic mobility 
equivalent to a protein of molecular weight 21 ^f- 
5kDa when run on an SDS PAGE denaturing gel. 

3/ A sequence-specific DNA binding protein as 
claimed in claim 1 or claim 2 which is obtainable by 

(a) preparing a crude nuclear extract from the 
hiaman monocyte cell line U937; 

(b) applying the nuclear extract of part (a) to 
a column of heparin sepharose CL-6B or 
phosphocellulose Pll; 

(c) applying a salt gradient from 100 to 2000mM 
to the coluian; 

(d) collecting a fraction of the eluate which is 
enriched for the said sequence-specific DNA binding 
protein; ; 

Ce) incubating the enriched material obtained in 
step (d) with double-stranded DNA affinity probes 
comprising the following sequence: 

5 • -GTTCTATCTTTTTCCTGCATCCTGTCTGQAAGTTA 
CAA6ATAGAAAAAGGACGTAGGACAGACCTTCAAT-5 ' 

jr 

to allow the formation of complexes of the sequence- 
specific DNA binding protein bound to the DNA affinity 
probe; and 

(f) recovering the sequence-specific binding 
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protein from the complexes fonned in step (e). 

4. A sequence-specific DNA binding protein 
which is capable of binding specifically to a DNA 
5 molecule having the sequence of nucleotides 
illustrated in SEQ ID NO: 3. 

5- A sequence-specific DNA binding protein as 
claimed in claim 4 having an electrophoretic mobility 
10 equivalent to a protein of molecular weight 30 +/- 
SkDa when run on an iSDS PAGE danaturing gel. 

6, A sequence-^specif ic DNA binding protein as 

claimed in claim 4 or claim 5 which is obtainable by: 
15 (a) preparing a crude nuclear extract from the 

human monocyte cell line U937; 

(b) applying the nuclear extract of parr (a) to 

a column of heparin sepharose CL-63 or 

phosphocellulose Pll; 
20 (c) applying a salt gradient from 100 to 2000mM 

to the column; 

(d) collecting the material eluted at 250-350mM 

salt for heparin sepharose or 500-600raM salt for Pll 

phosphocellulose; 
25 (e) incubating the enriched material obtained in 

step (d) with double-stranded DNA affinity probes 

comprising the following sequence: 

5 ' -TAGAAGGAAACAGACCACAGACCTG 
30 ATCTTCCTTTGTCTGGTGTCTGGAC-5 ' 

to allow the formation of complexes of the sequence- 
specific DNA binding protein bound to the DNA affinity 
probe; and 

35 Cf ) recovering the sequence-specific binding 

protein from the complexes formed in step (e) . 
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7. An isolated nucleic acid consisting of the 
sequence of nucleotides illustrated in SEQ ID NO: ' 1. 

9, An isolated nucleic acid consisting of the 
5 sequence of nucleotides illustrated in SEQ ID NO: 2. 

9, An isolated nucleic acid aa claimed in claim 
7 or claim 8 or a fragment thereof which is capable of 
specifically binding to the DNA binding protein of any 

10 one of claims 1 to 3. 

10. An isolated nucleic acid consisting of the 
sequence of nucleotides illustrated in SEQ ID KO; 3. 

15 11 • An isolated nucleic acid as claimed in claim 

10 or a fragment . thereof which is capable of 
specifically binding to the DNA binding protein of any 
one of claims 4 to 6, 

20 12* A reporter gene expression construct 

, comprising: 

a reporter gene encoding a transcriptional and/or 
translational product which can be directly or 
indirectly detected; and 

25 a transcriptional control element comprising one 

or more cf the sequences of nucleotides illustrated in 
SEQ ID NO: 1, SEQ ID NO: 2 or SEQ ID NO: 3 in the 
substantial absence of any other nucleotide sequence 
from the TNF-oe promoter, the transcriptional control 

30 element being operably linked to the reporter gene, 

13. A reporter gene expression construct as 
claimed in claim 12 which further comprises one or 
more cis-^acting promcrter or enhancer elements from a 
35 heterologous promoter • 

14 • Cells transformed or transf acted with th 
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reporter gene expression construct of claim 12 or 
claim 13 • 

15. A method of identifying a compound capable 
5 of modulating TNF-a gene expression, which method 
comprises : 

contacting a fragment of DNA conprlsing one or 
more of the sequences of nucleotides illustrated in 
SEQ ID NO: 1, SEQ ID NO: 2 or SEQ ID NO: 3 in the 
10 substantial absence of any other nucleotide sequences 
from a TNF-a promoter with a sample of the compound 
and detecting any specific binding of the compound to 
the fragment of DNA, 

15 16. A method of identifying compounds capable of 

modulating TNF-a gene expression, which method 
comprises: 

comparing the difference in the amount, of 
reporter gene expression in the cells of claim 14 in 

20 the presence of the compound with the amount of 
reporter gene expression in the absence of the 
compound and/or with the amount of reporter gene 
expression in cells transfected with a control 
reporter gene expression construct which does not 

25 contain one or more of rhe sequences of nucleotides 
illustrated in SEQ ID NO; 1, SEQ ID NO: 2 or SEQ ID 
NO: 3, whereby compounds capable of modulating TNF-a 
gene expression are identified. 

30 17, A method of identifying compounds capable of 

modulating TNF-a gene expression^ which method 
comprises steps of: 

(a) contacting an aqueous solution comprising a 
DNA binding protein as^.claimed in any one of claims 1 

35 to 3 with a sample of the compound to form a reaction 
mixture; 

(b) contacting the reaction mixture from part 
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(a) with a DNA fragment ccanprising the sequence of 
nucleotides illustrated in SBQ ID NO: 1 or SEQ ID NOs 
2; and 

(c) observing the presence or absence of 
S coBipioKes comprieing said DNA binding protein bound to 
said DNA fragment. 

18. A method of identifying compounds capable of 
modulating TNF-of gene expression, which method 

10 comprises steps of : 

(a) contacting aft aqueous solution comprising 
the DNA binding protein claimed in any one of claims 1 
to 3 and the transcription factor protein Oct-1 with a 
sample of the compound to form a reaction mixture ; 

15 (b) contacting the reaction mixture of part (a) 

with a DNA fragment comprising the sequence of 
nucleotides illustrated in SEQ ID NO: 2; and 

(c) observing the presence or absence of 
complexes comprising said DNA binding protein bound to 

20 said DNA fragment, 

19. A method of identifying compounds capable of 
modulating TNF-a gene expression, which method 
comprises steps of: 

25 contacting an aqueous solution comprising the DNA 

binding protein claimed in any one of claims 4 to 6 
with a sample of the compound to form a reaction 
mixture; . . 

(b) contacting the reaction mixture of part (a) 
30 with a DNA fragment comprising the sequence of 

nucleotides illustrated in SEQ. ID NO: 3; and 

(c) observing the presence or absence of 
complexes comprising said DNA binding protein bound to 
said DNA fragment, -^z 

35 

20. A method as claimed in any one of claims 17 
to 19 wherein said DNA fragment is radiolabelled and 
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the presence or absence of complexes comprising said 
DNA binding protein bound to said DNA fragment is 
determined by electrophoretic mobility shift assay. 

21. A method of identifying compounds capable of 
modulating TNF-a gene expression/ which method 
comprises: 

contacting a DNA-protein complex comprising one 
of the following DNA/protein combinations : 
<i) a DNA fragment comprising the sequence of 

nucleotides illustrated in SEQ ID NO: 1 or SEQ ID 

NO; 2 and the DNA binding protein claimed in any 

one o£ claims 1 to 3/ 
(ii) a DNA fragment comprising the sequence of 

nucleotides illustrated in SEQ ID NO: 3 and che 

DNA binding protein claimed in any one of claims 

4 to 6, 

(ii) a DNA fragment comprising the sequence of 

nucleotides illustrated in SEQ ID NO: 2, the DNA 
binding protein claimed in any one of claims 1 to 
3 and the transcription factor protein Oct-1, 

with a sample of the compound and observing whether 

the DNA-proteln complex is disrupted .following contact 

with the compound. 

22. A coinpound capable of modulating TNF-of gene 
expression/ which compound has been identified using 
the method of any one of claims 15 to 21- 

23- A nucleic acid molecule consisting of the 
sequence of nucleotides illustrated in SEQ ID NO: 4. 

24, A nucleic acid molecule as claimed in claim 
23 which is a double- strafided DNA molecule. 

25. A material comprising the nucleic acid 
molecule of claim 23 or claim 24 attached to a solid 
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inatrix or support. 

26/ A itiAterial as claimed In claim 25 wherein 
the nucleic acid molecule is labelled with biotin and 
5 is attached to the solid support or matrix via a 
biotin/streptavidin binding interaction, 

27. Use of the material claimed in claim 25 or 
claim 26 in a procedure for purifying a sequence- 

10 specific DMA binding protein as defined in any one of 
claims 1 to 3 . 

28. A nucleic acid molecule consisting of the 
sequence of nucleotides illustrated in SEQ ID NO: 5, 

15 

29. A nucleic acid molecule as claimed in claim 
28 which is a double-stranded DNA molecule* 

30. A material comprising the nucleic acid 

20 molecule of claim 28 or claim 29 attached to a solid 
matrix or support. 

31 « A material as claimed in claim 30 wherein 
the nucleic acid molecule is labelled with biotin and 
25 is attached to the solid support or matrix via a 
biotin/streptavidin binding interaction. 

32. Use of the material claimed in claim 30 or 
claim 31 in a procedure for purifying a sequence- 

30 specific DNA binding protein as defined in any one of 
claims 4 to 6. 

33. A method of screening human individuals for 
predisposition to cerebral-'malaria, which method 

35 comprised screening for the pr sence of a G to A 
transition polymorphism at position -376 in the 
promoter region of the TNF-cx gene. 
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34. A method as claimed in cl^im 33 wherein said . 
screening for the presence of a G to A transition 
polymorphism at position -376 in the promoter region 
of the TNF-a gene is carried out using PCR ELISA. 

• 5 . ■ 

33 « A method as claimed in claim 34 wherein said 
PCR ELISA is carried out using alXele-specific 
oligonucleotide probes having the following sequences: 

S'-CTGTCTGGAAGTTAGAAGGA (SEQ ID SO: 6) 
10 5 ' -CTGTCTGGAAATTAGAAGGA {SEQ ID NO: 7) 



36- A method of identifying a coitpound capable 
of disrupting a DNA/protein interaction occurring at 
the TNFoc promoter, which method comprises: 

15 contacting a fragment of DNA comprising one or 

more of the sequences of nucleotides illustrated in 
SEQ ID NO: li SEQ ID NO; 2 or SEQ ID NO: 3 in the 
substantial absence of any other nucleotide sequences 
from a TNF-of promoter with a sample of the compound 

20 and detecting any specific binding of the compound to 
the fragment of DNA. 

37 • A method of identifying compounds capable of 
disrupting a DNA/protein interaction occurring at the 
25 TNFa promoter, which method comprises steps of: 

(a) contacting an aqueous solution comprising a 
DNA binding protein as claimed in any one of claims 1 
to 3 with a sample of the compound to form a reaction 
mixture; 

30 (b> contacting the reaction mixture from part 

(a) with a DNA fragment comprising the sequence of 
nucleotides illustrated in SEQ ID NO: 1 or SEQ ID NO: 
2; and 

(c) observing the presrence or absence of 
35 complexes comprising said DNA binding protein bound to 
said DNA fragment. 
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38 • A method of identifying compounds capable of 
disrupting a DNA/protein intaraction occurring at the 
TMFa promoter^ which method comprises steps of: 

(a) contacting an aqueous solution comprising 

5 the DNA binding protein claimed in any one of claims 1 
to 3 and the transcription factor protein Oct-1 wirh a 
sample of the compound to form a reaction mixture ; 

(b) contacting the reaction mixttare of part (a) 
with a DMA fragment comprising the sequence of 

10 nucleotides illustrated in SEQ ID NO: 2; and 

(c) observing the presence or absence of 
complexes comprising said DMA binding protein bound to 
said DMA fragment* 



15 39. A method of Identifying compounds capable of 

disrupting a DNA/protein interaction occurring at the 
TNFot promoter, which method comprises steps of: 

contacting an aqueous solution comprising the DNA 
binding protein claimed in any one of claims 4 to 6 

20 with a sample of the compound to form a reaction 
mixture; 

(b) contacting the reaction mixture of part (a) 
with a DNA fragment comprising the sequence of 
nucleotides illustrated in SEQ ID NO: 3; and 
25 (c) observing the presence or absence of 

complexes comprising said DNA binding protein bound to 
said DNA fragment. 

40* A method as claimed in any one of claims 37 
30 to 39 wherein said DNA fragment is radiolabelied and 
the presence or absence of complexes comprising said 
DNA binding protein bound to said DNA fragment is 
determined by elect rophoretic mobility shift assay. 

35 41, A method of identifying a compound capable 

of disrupting a DNA/protein interaction occurring at 
the TNFa promoter, which method compris s: 
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contacting a DNA-protein complex comprising one 
of the following DNA/protein combinations: 

(i) a DNA fragment comprising the sequence of 
nucleotides illustrated in SBQ ID NO: 1 or SEQ id 
NO: 2 and the DNA binding protein claimed in any 
one of claims 1 to 3r 

{ii) a DMA fragment comprising the sequence of 

nucleotides illustrated in SEQ ID NO: 3 and the 
mHA binding protein claimed in any one of claims 
4 to €|. 

(ii) a DNA fragment comprising the sequence of 
nucleotides illustrated in SEQ ID NO: 2r the DNA 
binding protein claimed in any one of claims 1 to 
3 and the transcription factor protein Oct-lr 

with a sample of the compound and observing whether 
the DNA-protein complex is disrupted following contact 
with the compound. 
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EUROPEAN PATENT OFFICE, 
Erhardtstrasse 27. 
D-80331 MUNICH, 
GERMANY. 



27 February 2001 



Dear Sirs. 

International Patent Application No. PCT/GBOO/00414 
ISiS INNOVATION LIMITED et al. 
Representative's Ref: SCB/50929/002 

I write in response to the Written Opinion dated 30 October 2000 issued in respect of the above- 
referenced International Patent Application and enclosed herewith amended claims 1-41 to replace the 
claims presently on file. 

Amendments under Art. 34 PCT 

In the amended claims submitted herewith, claim 1 has been amended to recite that the sequence- 
specific DNA binding protein is capable of binding specifically to a DNA molecule having the sequence 
of nucleotides illustrated in SEQ ID NO: 1 AND to a DNA molecule having the sequence of nucleotides 
illustrated in SEQ ID NO: 2. Basis for this amendment is to be found in the application as filed. In 
particular, the EMSA experiment of Example 3 clearly demonstrates that complex 1 is formed with both 
Oq and Qa probes, confirming that the 21 kDa protein identified by the inventors is capable of specifically 
binding to both SEQ ID NO: 1 and SEQ ID NO: 2. 

Independent claims 7, 8. 10, 23 and 28 have been amended such that they relate to nucleic acids 
consisting of the sequences of SEQ ID Nos 1 , 2, 3, 4 and 5, respectively, in the absence of any 
contiguous sequences from the TNFa promoter. The sequences illustrated as SEQ ID Nos 1-5 are 
shown in the specification as fragments isolated from the remainder of the TNFa promoter, in Figures 1, 
2, 4 and 7. It is therefore clearly contemplated to use these sequences in isolation from any contiguous 
sequences from the TNFa promoter. 

Independent claim 33 has been amended to relate to a method of screening human individuals for 
predisposition to cerebral malaria. Basis for the amendment is to be found in former dependent claim 
34. 



EUROPEAN PATENT OFFICE. 2 27 February 2001 



New claims 36 to 41 are directed to a method of identifying a compound which is capable of disrupting a 
DNA/protein interaction occurring at the TNFo promoter. Basis for the amended claims is to be found in 
original claims 15 and 17- 21 and on page 9, at lines 19-27, where it is clearly stated that disruption of 
the novel DNA-protein binding interactions at the TNFa promoter forms the basis of the assays designed 
to identify compounds capable of modulating TNFa expression. 



Priority 

The Examiner's attention is drawn to the passage on page 5, at lines 4-15, of the priority document 
which clearly describes the use of synthetic oligonucleotides comprising sequences corresponding to 
site a or site (3 of the TNFa promoter attached to a solid support such as. for example, a column matrix. 

Novelty-clatm 1 

The Examiner is of the opinion that the subject-matter of claim 1 lacks novelty in view of document D1 . 
D1 is concerned with sequencing of a 1 .2kb fragment of the human TNFa promoter region. Several 
potential binding sites for DNA binding proteins were identified in this sequence by computer-assisted 
comparison of the TNFa sequence to published sequences of DNA binding sites. Although a potential 
binding site for the protein H-APF-1 was identified on this basis there is no evidence in D1 to show that 
H-APF-1 actually can bind to a DNA molecule corresponding to SEQ ID N0:1. In contrast, the present 
inventors have identified a protein which is capable of specifically binding to such a molecule on the 
basis of DNA footprinting and electrophoretic mobility shift assay. 

In the amended claims filed herewith claim 1 has been amended to recite that the sequence-specific 
DNA binding protein is capable of binding specifically to a DNA molecule having the sequence of 
nucleotides illustrated in SEQ ID NO: 1 AND to a DNA molecule having the sequence of nucleotides 
illustrated in SEQ ID NO: 2. There is no disclosure or even suggestion in D1 that H-APF-1 might be 
capable of binding to a DNA molecule corresponding to SEQ ID NO: 2. Furthermore, the work of the 
present inventors has demonstrated that the single nucleotide substitution at position -376 of the TNFa 
promoter has a profound effect on the recruitment of DNA binding proteins to the a site. Thus, even if 
D1 did show that H-APF-1 is actually capable of specifically binding to a DNA molecule corresponding to 
SEQ ID NO: 1 there is no basis in the disclosure of D1 for concluding that H-APF-1 is also capable of 
binding to a DNA molecule corresponding to SEQ ID NO: 2. Accordingly, it is submitted that claim 1, 
and claims 2 and 3 which are dependent thereon, are novel over document D1 . 

The Examiner further considers claim 1 to lack novelty over the protein OCT-1 . The basis for this 
objection is document D2 which, in the opinion of the Examiner, discloses OCT-1 to be capable of 
specifically binding to a DNA sequenc which corresponds to SEQ ID NO: 2. In the amended claims 
filed herewith claim 1 has been amended to recite that the sequence-specific DNA binding protein is 
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capable of binding specifically to a DNA molecule having the sequence of nucleotides illustrated in SEQ 
ID NO: 1 AND to a DNA molecule having the sequence of nucleotides illustrated in SEQ ID NO: 2. The 
experimental data included in the present application clearly shows that the protein OCT-1 is NOT 
capable of binding to both DNA sequences corresponding to both SEQ ID No: 1 and to DNA sequences 
corresponding to SEQ ID NO: 2. The EMSA study in particular shows that complex II comprising both 
OCT-1 and the 21 kDa protein forms only at the a site of the TNF.376A allele and not the TNF 376G allele 
(see Figure 5). Accordingly, on the basis of its binding specificity the sequence-specific DNA binding 
protein of claim 1 is novel over OCT-1. Claims 2 and 3 are also novel by dependency from claim 1. In 
addition, claim 2 contains the further feature that the protein has an electrophoretic mobility equivalent to 
a protein of molecular weight 21 +/- 5 kDa when mn on an SDS PAGE denaturing gel. This feature 
alone distinguishes the claimed protein from OCT-1 , which has a molecular weight of --95 kDa. 

Claim 1 is also inventive since there is nothing in the prior art which suggests the existence of a 
sequence-specific DNA binding protein capable of binding to both the sequence illustrated as SEQ ID 
NO: 1 and the sequence illustrated as SEQ ID NO: 2. The finding of a protein which has binding 
specificity for both sequences cannot be considered obvious. 



Inventive step-claim 4 

The Examiner acknowledges that claim 4 is novel, since there is no disclosure in the prior art of a 
sequence-specific DNA protein capable of specifically binding to a DNA molecule corresponding to SEQ 
ID NO: 3. However, claim 4 is considered to lack inventive step because, in the opinion of the 
Examiner, no technical problem is solved by the protein of claim 4 and no unexpected or surprising 
effect is associated with this protein. It is submitted that in the absence of any teaching or suggestion in 
the prior art that the sequence corresponding to SEQ ID NO: 3 contains a binding site for a sequence- 
specific DNA binding protein, the finding of a protein which binds specifically to this sequence cannot be 
considered obvious. The finding of a 30 kDa protein binds to this sequence is unexpected in view of the 
prior art, since there is nothing in the prior art to suggest the existence of a protein which functions as a 
sequence-specific DNA binding protein capable of binding to this particular region of the TNFo 
promoter. Accordingly, claim 4 and dependent claims 5 and 6 are all inventive in view of the cited prior 
art. 



Novelty and inventive step-claims 7-11, 23-24 and 28-29 

In the amended claims submitted herewith, claims 7 and 8 have been amended to more clearly relate to 
nucleic acid molecules consisting of the sequences illustrated in SEQ ID NO: 1 and SEQ ID NO: 2, 
respectively, in the absence of contiguous sequences from the TNFa promoter. Both claims are novel 
having regard to the disclosure in D1 of the complete sequence of the TNFa promoter region. The 
selection of the sequences illustrated as SEQ ID N0:1 and SEQ ID N0:2 from the remainder of the 
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TNFa promoter provides isolated nucleic acid molecules containing binding sites for the novel 21 kDa 
DNA binding protein identified by the present inventors. These nucleic acid molecules are useful for 
evaluating the binding of the 21 kDa protein to its target site in the TNFa promoter and represent an 
inventive selection from the TNFa promoter region as a whole. 

Claim 10 has similarly been amended to more clearly relate to a nucleic acid molecule consisting of the 
sequence illustrated in SEQ ID NO: 3 in the absence of contiguous sequences from the TNFa promoter. 
This sequence is also novel having regard to the complete sequence of the TNFa promoter region 
disclosed in D1. The selection of the sequence Illustrated as SEQ ID NO: 3 from the remainder of the 
TNFa promoter provides an isolated nucleic acid molecule containing the binding site for the novel 30 
kDa DNA binding protein identified by the present Inventors. This nucleic acid molecule is useful for 
evaluating the binding of the 30 kDa protein to its target site in the TNFa promoter and represents an 
Inventive selection from the TNFa promoter region as a whole. 

Similar considerations apply to the nucleic acid sequences of amended claims 23 and 28. In each case, 
the claimed nucleic acid represents a novel selection from the TNFa promoter sequence as a whole. 
Furthermore, the claimed nucleic acids are useful as affinity probes for the purification of the 21 kDa and 
30 kDa proteins, respectively. 

Inventive step-claims 12-14 

Independent claim 12 is considered to lack inventive step in view of document D3. Document D3 
discloses a reporter gene expression construct comprising a -619/+108 fragment of TNFa upstream of a 
reporter gene. The reporter gene expression construct of claim 12 Is novel over D3, since It contains 
sequences corresponding to SEQ ID NO: 1 , 2 or 3 In the absence of other sequences from the TNFa 
promoter. The sequences illustrated as SEQ ID NO: 1 , 2 and 3 have been shown by the present 
inventors to contain specific binding sites for DNA binding proteins. Furthermore, the inventors have 
shown that the -376 G/A polymorphism occurring within this region has a direct effect on transcription 
factor recruitment. Since there is no disclosure in the prior art that these sequences actually contain 
specific binding sites for DNA binding proteins it would not be obvious to one of ordinary skill in the art to 
select these particular regions from TNFa promoter. The significance of these regions as providing 
binding sites for specific DNA binding proteins only becomes apparent in the light of the studies carrying 
out by the present inventors. 

The Examiner is of the opinion that the problem to be solved by claim 12 is to be regarded as providing 
a reporter gene expression construct for the study of another polymorphic site of the TNFa promoter 
region and that choosing the polymorphism at position -376 is merely one of several straightfonward 
possibilities from which the skilled person would select in order to solve this problem. It Is submitted that 
in formulating the problem to be solved in these terms the Examiner has not taken account of the 
significance of the sequences of SEQ ID NO: 1 , 2 and 3 as providing binding sites for specific DNA 
binding proteins. It Is further suggested that based on the teaching of D3 the obvious solution to the 
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problem posed by the examiner would be simply to use constructs analogous to those shown in Figure 1 
of D3 containing the 'wild type' G at position -308 and either G or the polymorphic A at position -376. 
There is no teaching in D3, or indeed the remainder of the prior art cited by the Examiner, which would 
provide any incentive to select just the sequences of SEQ ID NO: 1 . 2 and 3 for inclusion into a construct 
if the sole aim is merely analysis of the -376 polymorphism. Accordingly, claim 12 and also claims 13 
and 14 are all inventive over document D3. 



Novelty and inventive step-ciaim 33 

In the amended claims filed herewith, claim 33 has been amended to refer to a method of screening 
human individuals for predisposition to cerebral malaria and is therefore novel over document D4. 

The Examiner is of the opinion that use of the method of D4 for screening human individuals for 
predisposition to cerebral malaria does not require inventive activity because (i) associations between G 
to A transition polymorphisms in the TNFa promoter region and cerebral malaria are known from 
document D3 and (ii) there are only four G to A transition polymorphisms known in the TNFa promoter 
region. In paragraph 5.2 the Examiner suggests that choosing the polymorphism at -376 is merely one 
of several straightfonA^ard possibilities from which the skilled person would select without the exercise of 
inventive skill. In fact, the selection of the -376 polymorphism is based on the novel biological findings 
of the present inventors, particularly the DNA footprinting data which shows that the -376 polymorphism 
occurs within a site of protein-DNA interaction, the EMSA data which shows the effect of the -376 
polymorphism on transcription factor recruitment and the reporter gene expression data. Taken 
together, this data provides strong evidence for the functional significance of the -376 polymorphism. 
These findings led the present inventors to select the -376 polymorphism as being a likely marker for 
cerebral malaria. The association between the -376 polymorphism and cerebral malaria was then 
cleariy demonstrated by a population-based study. In summary, the -376 polymorphism was selected by 
the inventors on the basis of experimental evidence regarding the functional significance of this 
polymorphism in the regulation of TNFa expression. This selection cannot be considered obvious on 
the basis of the cited prior art. 



New ciaims 36-41 

New claims 36-41 relate to methods of identifying compounds capable of disrupting DNA/protein 
interaction(s) occurring at the TNFa promoter. The present inventors have clearly demonstrated the 
occurrence of novel protein-DNA interactions at the TNFa promoter on the basis of DNA footprinting and 
EMSA analysis. The methods of the invention are selective for compounds which disrupt these 
interactions and may therefore be useful as modulators of TNFa expression. 
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Favourable re-consideration of this application is respectfully requested in the light of the amended 
clainns filed herewith and the comments set out above. 

Please acknowledge safe receipt of this letter by stamping and returning the enclosed EPO Form 1037. 
Yours faithfully. 

BALDOCK; Sharon Claire 
Authorised Representative 
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